Drosophila crumbs is required to inhibit light-induced photoreceptor degeneration.
Mutations in the human transmembrane protein CRB1 are associated with severe forms of retinal dystrophy, retinitis pigmentosa 12 (RP12), and Leber's congenital amaurosis (LCA). The Drosophila homolog, crumbs, is required for polarity and adhesion in embryonic epithelia and for correct formation of adherens junctions and proper morphogenesis of photoreceptor cells. Here, we show that mutations in Drosophila crumbs result in progressive, light-induced retinal degeneration. Degeneration is prevented by expression of p35, an inhibitor of apoptosis, or by reduction of rhodopsin levels through a vitamin A-deficient diet. In the dark, rhabdomeres survive but exhibit morphogenetic defects. We demonstrate that it is the extracellular portion of the Crumbs protein that is essential to suppress light-induced programmed cell death, while proper morphogenesis depends on the intracellular part. We conclude that human and Drosophila Crumbs proteins are functionally conserved to prevent light-dependent photoreceptor degeneration. This experimental system is now ideally suited to study the genetic and molecular basis of RP12- and LCA-related retinal degeneration.